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Objectives. To evaluate disparities in youth e-cigarette use patterns and flavor use by race/ethnicity

over time.

Methods.We used data from the US 2014–2019 National Youth Tobacco Survey (NYTS) to examine

trends in dual use (co-use of e-cigarettes and cigarettes or other tobacco products), occasional (#5

days) versus frequent use ($20 days) in the past 30 days, and flavor use among current (past-30-day)

e-cigarette users (n513178) across racial/ethnic groups (non-Hispanic Whites, non-Hispanic Blacks,

Hispanics/Latinos, and non-Hispanic others).

Results. Among current e-cigarette users, dual use and occasional use decreased significantly from

2014 to 2019 across racial and ethnic groups except for non-Hispanic Blacks; frequent use and flavored

e-cigarette use increased among non-Hispanic Whites, Hispanics/Latinos, and non-Hispanic others but

not among non-Hispanic Blacks. In 2019, non-Hispanic Black e-cigarette users were more likely to report

dual use (adjusted odds ratio [AOR]52.2; 95% confidence interval [CI]51.5, 3.2; P, .001) and

occasional use of e-cigarettes (AOR53.7; 95% CI52.3, 5.9; P, .001) but less likely to report frequent

use (AOR50.2; 95% CI5 0.1, 0.4; P, .001) and flavored e-cigarette use (AOR50.4; 95% CI50.3, 0.5;

P, .001) than their White peers.

Conclusions. Youth e-cigarette use patterns differed considerably across racial/ethnic groups, and

tailored strategies to address disparities in e-cigarette use are needed. (Am J Public Health. 2021;111(11):

2050–2058. https://doi.org/10.2105/AJPH.2021.306448)

While the cigarette smoking rate

among youths has been declin-

ing over the past several decades,1,2

the prevalence of current (past-30-day)

e-cigarette use (or vaping) among ado-

lescents increased dramatically during

2017 to 2019.2,3 Although e-cigarettes

deliver a substantially lower level of tox-

ins than do combustible cigarettes,4

e-cigarette aerosol is not harmless, as

studies have identified harmful and

potentially harmful constituents in

e-cigarettes.5 Vaping at a young age

could cause nicotine addiction, harm

brain development, and increase risks

of respiratory and cardiovascular

diseases.5–7

Race/ethnicity may differentiate

youth tobacco use, and non-Hispanic

Black and Hispanic/Latino tobacco

users experience significant health dis-

parities in tobacco-related diseases,

including cancer, stroke, and heart dis-

ease.8,9 Studies have documented that

non-Hispanic Black adolescents report

a significantly lower prevalence of ciga-

rette smoking but a higher prevalence

of cigar use than their Hispanic/Latino

and White peers.10 Hispanic/Latino

youths reported a higher prevalence of

hookah use.10 Recent studies also indi-

cate that e-cigarettes are not uniformly

used across racial and ethnic groups,5

and non-Hispanic White and Hispanic/

Latino youths are more likely to use

e-cigarettes than are non-Hispanic

Black youths.10,11 Longitudinal studies

also show distinct transition patterns

by racial and ethnic group,12,13 and

White and Hispanic adolescent

e-cigarette users are more likely to

transition to cigarette smoking than

their Black counterparts.13 Another

national study found that non-Hispanic

Black students and Hispanic students

significantly initiate e-cigarettes at an

earlier age than White peers.14 Alarm-

ingly, early initiation (age 13 years and

younger vs older than 13 years) of

e-cigarettes could increase the risk of

nicotine dependence and sustained
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e-cigarette use.14 A socioecological

model posits that multifaceted factors

at the individual, interpersonal, com-

munity, and policy levels could lead to

distinct patterns of exposure to sec-

ondhand tobacco, tobacco initiation,

use patterns, and cessation behaviors

by race and ethnicity.15 These existen-

tial disparities in e-cigarette and

tobacco use may be attributable to

social determinants related to race/

ethnicity (e.g., education, income, geog-

raphy), neuropsychological factors, the

long history of the tobacco industry’s

aggressive marketing toward racial and

ethnic minority communities, and bio-

logical aspects.5,8,9

A growing body of literature has

extended current youth e-cigarette

research to better understand the fre-

quency of e-cigarette use, co-use of

e-cigarettes and other tobacco prod-

ucts, and flavored e-cigarette use. For

instance, Glasser et al.16 reported that

about half of current e-cigarette users

vaped occasionally (#5 days in the past

30 days) and roughly a quarter vaped

frequently ($20 days in the past 30

days) in 2018.16 E-cigarette use is

strongly associated with cigarette

smoking and other tobacco use; a

majority of young current e-cigarette

users have been found to report con-

currently using 1 or more other

tobacco products.5,17 A previous

study17 identified that, across racial

and ethnic groups, most current

tobacco users were dual or poly

tobacco users in 2014. But it is unclear

whether poly tobacco use behaviors

have changed since then.

Meanwhile, flavored e-cigarette prod-

ucts are widely available in the United

States, and flavors have become one of

the leading reasons for current

e-cigarette use among youths.18 Fla-

vored e-cigarette use has been

increasing among youths since 2015,

with 65.2% of current e-cigarette users

reporting use of flavored products in

the past 30 days in 2018.19,20 However,

little is known about differential pat-

terns of e-cigarette use and flavor use

across racial/ethnic groups over time.

Understanding how adolescents use

e-cigarettes (e.g., use patterns, flavors)

is critical to inform regulatory actions

and develop effective intervention

strategies to prevent and reduce youth

vaping behaviors, especially among vul-

nerable subpopulations such as racial

and ethnic minority adolescents.

To address these gaps in knowledge,

we analyzed data from the 2014–2019

National Youth Tobacco Survey (NYTS)

by examining the changes in temporal

trends of e-cigarette use patterns and

flavor use among current youth

e-cigarette users across racial and

ethnic groups. We further tested dis-

parities in e-cigarette use patterns and

flavor use across racial/ethnic groups.

METHODS

The NYTS is a nationally representative,

cross-sectional, and school-based

annual survey of middle- and high-

school students between the ages of 9

and 19 years in the United States. The

survey was conducted using a probabil-

istic sampling procedure without

replacement at 3 stages: (1) primary

sampling units such as a county, a

group of small counties, or part of a

very large county; (2) secondary sam-

pling units including schools within

each selected primary sampling unit;

and (3) students within each selected

school. The 2014–2019 NYTS data

included 117472 respondents, with the

annual survey sample size ranging from

17711 in 2015 to 22007 in 2014. The

median response rate for participating

schools and students ranged from

63.4% to 73.3% during the study

period. A detailed description of the

NYTS survey can be found on the NYTS

Web site.21

Measures

Race/ethnicity. Participants were classi-

fied into 4 groups: non-Hispanic White,

non-Hispanic Black, Hispanic/Latino, or

non-Hispanic other.

E-cigarette use. Current e-cigarette

users were determined by those who

reported using e-cigarettes 1 or more

days in the past 30 days. We further

categorized current e-cigarette users

as occasional users (#5 days) and fre-

quent users ($20 days) based on the

frequency of e-cigarette use in the past

30 days.

Current cigarette smokers were

defined as those who reported smok-

ing 1 or more days in the past 30 days,

and current other tobacco users were

defined as those who reported using 1

or more other tobacco products on 1

or more days of the past 30 days. Other

tobacco products included cigars

(cigars, little cigars, and cigarillos),

smokeless tobacco (chewing tobacco,

snuff, dip, snus, and dissolvable

tobacco), hookahs, pipe tobacco, and

bidis.10 Those who reported current

co-use of e-cigarettes and cigarettes or

other tobacco products were defined

as dual users. Current e-cigarette users

who reported using e-cigarettes that

tasted like menthol (mint), alcohol

(wine, cognac), candy, fruit, chocolate,

or any other flavors were classified as

flavored e-cigarette users. The NYTS

did not have separate questions for

each flavor, and a single composite fla-

vor question was utilized. Those who

reported not using flavored
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e-cigarettes were likely to be users of

tobacco-flavored or flavorless

e-cigarettes or those who did not recall

the flavor in e-cigarettes.
Covariates. Demographic variables in-

clude gender (male or female), age

(continuous variable), school level (mid-

dle or high school), and tobacco use by

other household members (“none,”

“other tobacco product use” [i.e.,

non–e-cigarette use], and

“e-cigarettes”).

Statistical Analyses

We weighted data to provide national

estimates by accounting for the com-

plex survey design and nonresponse.

First, weighted percentages and 95%

confidence intervals (CIs) of sample

characteristics (e.g., demographic char-

acteristics, smoking prevalence) among

current e-cigarette users were reported

from 2014 to 2019.

Second, temporal trends of

e-cigarette use patterns (dual use,

occasional use, and frequent use) and

flavored e-cigarette use from 2014 to

2019 were reported, overall and by

racial/ethnic groups. We examined the

interaction of year3 race/ethnicity in

the multivariable model adjusted for

covariates, current cigarette smoking,

and other tobacco use status. We also

reported linear and quadratic trends

based on multivariable logistic regres-

sion analyses, where survey years

served as a continuous variable. We

performed stratified analyses by racial/

ethnic group. The sample sizes for

other races, such as Asians, American

Indians/Alaska Natives, Native Hawai-

ians, and other Pacific Islanders, were

too small to model the temporal

trends. Therefore, we combined these

minority subpopulations into 1 cate-

gory (i.e., non-Hispanic others).

Third, we performed separate multi-

variable logistic regression models to

examine the association between race/

ethnicity and e-cigarette use patterns

and flavor use among current

e-cigarette users by using the 2019

NYTS data. The temporal trends in

associations between race/ethnicity

and e-cigarette use patterns from 2014

to 2019 are reported in Figure A (avail-

able as a supplement to the online ver-

sion of this article at http://www.ajph.

org). Adjusted odds ratios (AORs) are

reported in the multivariable analysis.

We analyzed data by using SAS version

9.4 (SAS Institute, Cary, NC) survey pro-

cedures, and we considered a P level of

less than .05 to be statistically

significant.

RESULTS

The analytical sample included 13178

current e-cigarette users from the com-

bined 2014–2019 NYTS (female, 44.6%;

high school, 79.8%; non-Hispanic

White, 65.0%; non-Hispanic Black, 7.6%;

Hispanic/Latino, 23.6%; current ciga-

rette smokers, 28.6%; current other

tobacco use, 43.0%). Table A (available

as a supplement to the online version

of this article at http://www.ajph.org)

presents the sample characteristics of

current e-cigarette users from 2014 to

2019. Overall, the distribution of

e-cigarette users by age and grade was

relatively stable, while more female stu-

dents were current e-cigarette users in

2019 (47.8%) than in 2014 (44.1%).

Among current e-cigarette users, the

prevalence of current cigarette smok-

ing dropped dramatically from 37.6% in

2014 to 17.9% in 2019. We also

observed a decreasing trend in the

prevalence of current other tobacco

use (56.5% in 2014 to 30.8% in 2019).

Table B reports the unweighted sample

sizes for each outcome variable by

racial/ethnic group.

Figure 1 presents the temporal

trends of dual use among current

e-cigarette users from 2014 to 2019.

The overall dual use decreased signifi-

cantly from 65.2% in 2014 to 36.0% in

2019 (difference5229.2%; 95%

CI5 –34.4%,224.0%) and fit a signifi-

cant quadratic trend over 2014 to 2019

(P5 .009). Changes in dual use among

current e-cigarette users from 2014 to

2019 differed significantly by racial and

ethnic group (year3 race/ethnicity;

P, .001). The decreases were signifi-

cant for non-Hispanic Whites

(AOR50.76; 95% CI50.72, 0.80;

P, .001) and non-Hispanic others

(AOR50.83; 95% CI50.71, 1.00;

P5 .046). The changes fit a quadratic

trend for Hispanics/Latinos (P, .001).

For non-Hispanic Blacks, there was no

significant change in dual use from

48.3% in 2014 to 49.9% in 2019

(AOR50.97; 95% CI50.88, 1.06;

P5 .46).

Among current e-cigarette users,

there was a significant decrease in

occasional use (Figure 2a; 63.5% in

2014 vs 50.8% in 2019; quadratic trend,

P, .001) and a significant increase of

frequent use (Figure 2b; 14.8% in 2014

vs 30.4% in 2019; quadratic trend,

P, .001). Changes in use patterns

among current e-cigarette users dif-

fered by racial and ethnic group (year

3 race/ethnicity; P, .001). The drops in

occasional use were significant across

all racial/ethnic groups except for non-

Hispanic Blacks, for whom the propor-

tion was stable at 72.2% in 2014 versus

71.2% in 2019 (AOR51.01; 95%

CI50.90, 1.13; P5 .87). Similarly, the

increases in frequent use were signifi-

cant across all racial/ethnic groups

except for non-Hispanic Blacks with a

stable trend at 11.8% in 2014 versus
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13.5% in 2019 (AOR51.10; 95%

CI5 0.95, 1.27; P5 .19).
Changes in flavor use among current

e-cigarette users fit a quadratic trend

from 2014 to 2019 (P, .001) with a sig-

nificant decrease from 2014 to 2015

and then a significant increase from

2015 to 2019 (Figure 3). The interaction

term between the year and race/eth-

nicity was not significant (P5 .23).

Table 1 presents univariate and multi-

variable analyses of e-cigarette use pat-

terns and race/ethnicity among current

e-cigarette users in 2019 (n53628).

Non-Hispanic Black e-cigarette users

had higher odds of reporting dual use

compared with their White peers

(AOR52.2; 95% CI51.5, 3.2; P, .001).

Non-Hispanic White e-cigarette users

were less likely than their racial/ethnic

minority peers to report occasional use

but more likely to report frequent use.

For instance, 44.7% (95% CI541.6%,

47.8%) of non-Hispanic White

e-cigarette users reported occasional

use in 2019, compared with 71.2%

(95% CI564.0%, 78.4%) of non-

Hispanic Blacks (AOR53.7; 95%

CI52.3, 5.9; P, .001) and 59.0% (95%

CI554.9%, 63.1%) of Hispanics/Latinos

(AOR51.6; 95% CI51.3, 2.0; P, .001).

Conversely, 36.3% (95% CI5 32.9%,

39.7%) of non-Hispanic White

e-cigarette users reported frequent

use in 2019, in comparison with 13.5%

(95% CI58.4%, 18.6%) of non-Hispanic

Blacks (AOR50.2; 95% CI50.1, 0.4;

P, .001) and 21.2% (95% CI517.3%,

25.1%) of Hispanics/Latinos (AOR50.5;

95% CI50.4, 0.7; P, .001).
Flavored e-cigarette use differed sig-

nificantly by racial and ethnic group,

with non-Hispanic White e-cigarette

users reporting the highest proportion

(75.0%; 95% CI572.5%, 77.6%) and

non-Hispanic Blacks reporting the low-

est proportion (43.9%; 95% CI537.1%,

50.7%; AOR50.4; 95% CI50.3, 0.5;

P, .001).

Temporal trends of associations

between e-cigarette use behaviors and

race/ethnicity are presented in

Figure A. The sensitivity analysis shows

wide gaps in dual use, occasional use,

and frequent use between non-

Hispanic Blacks and non-Hispanic

Whites.

DISCUSSION

Although enormous progress has been

made in reducing tobacco use in the

United States, this progress has not

been equally distributed across the

population, with a large disparity in

tobacco use persisting across groups

defined by race/ethnicity, education

level, income level, region, and other

factors.15 The tobacco use landscape

has substantially changed in recent

years with more adolescents using

e-cigarettes, and the prevalence of

youth e-cigarette use has surpassed

the use of cigarettes since 2015.22

However, there is a dearth of research

in assessing disparities of e-cigarette

use with little work comparing trajec-

tory and etiology in e-cigarette use pat-

terns by racial and ethnic subpopula-

tion. Surveillance of current e-cigarette

use is important for public health, but

attention to past-30-day e-cigarette use

prevalence may obscure important use

behavioral differences such as occa-

sional use versus frequent use and

co-use of e-cigarettes and other

tobacco products across racial and eth-

nic groups.16

This study identified sharply different

trends in the dual use between

non-Hispanic Blacks and other racial/

ethnic groups from 2014 to 2019. For

instance, the proportion of current

e-cigarette users reporting dual use

dropped by nearly half from 65.2% in

2014 to 36.0% in 2019 for non-

Hispanic Whites, but the proportion

was stable for non-Hispanic Blacks

(48.3% vs 49.9%). The multivariable
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FIGURE 1— Trends in Dual Use Among Current E-Cigarette Users: United
States, 2014–2019

Note. NH5non-Hispanic. The y-axis shows the observed % of dual use (co-use of e-cigarettes and
cigarettes or other tobacco products) among current e-cigarette users. Multivariable regression
models adjusted for age, gender, and tobacco use by a household member. The interaction for year
3 race/ethnicity was P, .001. Overall: quadratic trend, P5 .009. NH White: linear trend, adjusted
odds ratio (AOR)50.76; 95% confidence interval (CI)50.72, 0.80; P, .001; quadratic trend, P5 .24.
NH Black: linear trend, AOR50.96; 95% CI50.87, 1.06; P5 .40; quadratic trend, P5 .16. Hispanic/
Latino: quadratic trend, P, .001. NH other: linear trend, AOR50.84; 95% CI50.71, 1.00; P5 .046;
quadratic trend, P5 .67.
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analysis further showed a considerable

disparity, with non-Hispanic Black

e-cigarette users being 1.8 times more

likely to report dual use than their

White peers in 2019.

Sensitivity analyses also showed a

growing gap between non-Hispanic

Blacks and non-Hispanic Whites in dual

use over time. One may speculate that

the relative preference for combustible

products among non-Hispanic Blacks,

possibly facilitated by the tobacco indus-

try’s targeted advertising,23 including the

promotion of menthol cigarettes and

flavored little cigars, drives these results.

Another factor to consider is relatively

easy access to single cigarettes and cig-

arillos such as Phillies, Black & Mild, and

Swisher Sweets sold individually in seg-

regated Black neighborhoods.24 Dual

use may further increase disparities in

health outcomes given that multiple

tobacco product use is associated with

increased symptoms of nicotine depen-

dence and addiction in comparison with

single product use.25

Our study showed that e-cigarette

use patterns differed considerably by

race/ethnicity. From 2014 to 2019, fre-

quent use of e-cigarettes showed a 2.5-

fold increase for non-Hispanic White

e-cigarette users (14.8% to 36.3%), but

the proportion was relatively flat for

non-Hispanic Blacks (11.8% to 13.5%;

P5 .15). Furthermore, non-Hispanic

White e-cigarette users were more

likely to report frequent e-cigarette use

and flavored e-cigarette use than non-

Hispanic Blacks and Hispanics/Latinos

in 2019. Studies have shown that vap-

ing more frequently among adoles-

cents was associated with a higher risk

of frequent and heavy smoking in the

future26 and that flavored e-cigarette

use was associated with an increased

risk of cigarette smoking and future

vaping.27 Even occasional e-cigarette

use is associated with significantly

higher risks of binge drinking, mari-

juana use, and other illicit drug use

than nonuse.28

These remarkable disparities in

e-cigarette use behaviors underscore

the importance of developing and

implementing tailored strategies to

address the e-cigarette use epidemic

across race/ethnicity. Our results sug-

gest that non-Hispanic Black adoles-

cents are more likely to be dual users

of e-cigarette and other tobacco prod-

ucts, which may lead to less frequent

use of e-cigarettes. For non-Hispanic

Black youths, tailored interventions are

needed to promote prevention and

cessation of tobacco use and raise the

harm perception of light tobacco use,

including the occasional use of

e-cigarettes. On the other hand,

non-Hispanic White youths seem to be

moving toward more exclusive and fre-

quent e-cigarette use. Therefore,

evidence-based youth vaping cessation

programming may be suitable for this

63.5

50.8

62.2

44.7

72.2
71.2

64.0

59.0

67.3

55.7

40.0

45.0

50.0

55.0

60.0

65.0

70.0

75.0

80.0

%
 o

f C
ur

re
nt

 E
-C

ig
ar

et
te

 U
se

rs

Year

Year

a

b

14.8

30.4

14.4

36.3

11.8
13.5

17.8
21.2

10.8

28.3

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

2014 2015 2016 2017 2018 2019

2014 2015 2016 2017 2018 2019

%
 o

f C
ur

re
nt

 E
-C

ig
ar

et
te

 U
se

rs
Overall NH White NH Black Hispanic/Latino Other

FIGURE 2— Trends in E-Cigarette Use Among Current E-Cigarette Users, by
(a) Occasional Use and (b) Frequent Use: United States, 2014–2019

Note. NH5non-Hispanic. The y-axis shows the observed % of (a) occasional (#5 days in the past 30
days) or (b) frequent ($20 days in the past 30 days) e-cigarette use among current e-cigarette users.
Multivariable regression models adjusted for age, gender, current cigarette smoking, current other
tobacco use, and tobacco use by a household member. The interaction for year3 race/ethnicity was
P, .001. Overall: quadratic trend, P, .001. NH White: quadratic trend, P, .001. NH Black: linear
trend, adjusted odds ratio (AOR)51.01; 95% confidence interval (CI)50.91, 1.13; P5 .87; quadratic
trend, P5 .92. Hispanic/Latino: quadratic trend, P5 .02; NH others: linear trend, AOR50.87; 95%
CI50.77, 0.98; P5 .02; quadratic trend, P5 .38. Overall: quadratic trend, P, .001. NH Whites: qua-
dratic trend, P, .001. NH Black: linear trend, AOR51.10; 95% CI50.95, 1.27; P5 .19; quadratic
trend, P5 .92. Hispanic/Latino: quadratic trend, P5 .005. NH other: linear trend, AOR51.42; 95%
CI51.20, 1.67; P, .001; quadratic trend, P5 .64.
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subpopulation. Certainly, while possibly

acknowledging differential preferences

for various tobacco products, a uniform

message might be provided—that any

nicotine-containing product is danger-

ous for youths and may lead to cardio-

vascular and carcinogenic consequen-

ces later on.5

Enactment and implementation of

tobacco control policies need to

account for differential effects on

racial/ethnic subpopulations to ensure

that policies can uniformly prevent the

initiation and reduce the prevalence of

youth tobacco use, which could further

lead to a reduction of health disparities

in tobacco use and tobacco-related

morbidity and mortality. There are large

variations in tobacco-free and smoke-

free public policies, tobacco taxes,

tobacco retail and vape shop density,

tobacco product point-of-sale advertis-

ing restrictions, and other tobacco con-

trol legislation across states and locali-

ties. In addition, the contents and

coverage of e-cigarette regulations vary

by jurisdiction, which could exacerbate

inequities in e-cigarette use and

tobacco-related disease burden by

geography, race, and ethnicity. The

nationwide Tobacco 21 policy that was

passed in December 2019 to raise the

minimum legal age of tobacco sales to

21 years29 could increase tobacco con-

trol coverage in minority populations

and reduce youth access to tobacco

products through commercial and

social sources.

The US Food and Drug Administra-

tion issued an enforcement policy on

unauthorized cartridge-based

e-cigarette flavors other than tobacco

and menthol, which went into effect on

February 6, 2020,30 and further sent

warning letters to notify e-cigarette

companies including Puff Bar to

remove flavored disposable e-cigarette

products from the market in July

2020.31 As menthol-flavored tobacco

products are particularly appealing to

African American tobacco users, contin-

ued surveillance of current e-cigarette

use by racial and ethnic groups is criti-

cally needed.

Limitations

This study had several limitations. First,

the NYTS is a survey of middle- and

high-school students, and our findings

might not be generalizable to the

broader youth population. However,

97% of adolescents aged between 10

and 17 years were enrolled in school.32

Second, e-cigarette use behaviors

were self-reported, and they are sub-

ject to recall bias, especially for younger

respondents. However, the test and

retest reliability of self-reported behav-

iors related to tobacco use among ado-

lescents is high.33

Third, self-reported race/ethnicity

was grouped into 4 categories to

ensure sufficient sample sizes in

assessing temporal trends of

e-cigarette use. However, a deeper

understanding of differences within

these groups is needed.

Fourth, these nationally representa-

tive data were of repeated cross-

sections, and changes in cohort com-

position over time could affect results

(e.g., trends between e-cigarette use

and dual use). However, the sample

sizes at each time point were large, and

sampling strategies for data collection

minimize that possibility.34

Fifth, the NYTS only asked a single

composite question about flavor use. It

is possible that if separate flavors were

recorded, the results might differ. In

addition, occasional e-cigarette users

may be less likely to know if the

e-cigarette products they used were

flavored, potentially leading to misclas-

sified responses.

Finally, there were small changes in

the wording and placement of survey

questions for certain tobacco products

63.3
68.867.8
75.0

45.0 43.9

57.9 63.0

56.4

66.8

20.0

30.0

40.0

50.0

60.0

70.0

80.0

2014 2015 2016 2017 2018 2019

%
 o

f C
ur

re
nt

 E
-C

ig
ar

et
te

 U
se

rs

Year

Overall NH White NH Black Hispanic/Latino Other

FIGURE 3— Trends in Flavored E-Cigarette Use Among Current E-Cigarette
Users: United States, 2014–2019

Note. NH5non-Hispanic. The y-axis shows the observed % of flavored e-cigarette use among current
e-cigarette users. Multivariable regression models adjusted for age, gender, current cigarette smok-
ing, current other tobacco use, tobacco use by a household member, and the number of days using
e-cigarettes in the past 30 days. The interaction term of year3 race/ethnicity: P5 .56. Overall: qua-
dratic trend, P, .001. NH White: quadratic trend, P, .001. NH Black: linear trend, adjusted odds
ratio51.12; 95% confidence interval51.03, 1.22; P5 .01; quadratic trend, P5 .11. Hispanic/Latino:
quadratic trend, P, .001. NH other: quadratic trend, P5 .004.
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during 2014 to 2019. Prevalence esti-

mates with similar definitions have

been reported in other surveillance

reports.2 Furthermore, some con-

founders that may affect the outcomes,

such as peer use, household income,

parental education, and socioeconomic

status, were not asked in the NYTS.

Public Health Implications

The latest statistics from the 2020 NYTS

data showed a drop in e-cigarette use

among US youths, but the prevalence

is still at an unacceptably high level,

with about 1 in 5 high-school students

(�3 million) and 1 in 20 middle-school

students (�550000) reporting current

e-cigarette use.35 This study identified

significant disparities in youth

e-cigarette use across racial/ethnic

groups. Non-Hispanic White youths

were more likely to report frequent

e-cigarette use and use of flavored

products, while non-Hispanic Black

TABLE 1— Univariate and Multivariable Analysis of E-Cigarette Use Behaviors Among Current
E-Cigarette Users: United States, 2019 National Youth Tobacco Survey

Weighted % (95% CI) OR (95% CI) AOR (95% CI)

Dual usea

Race/ethnicity

NH White 35.0 (30.2, 39.8) 1 (Ref) 1 (Ref)

NH Black 49.9 (41.6, 58.2) 1.8 (1.3, 2.6) 2.2b (1.5, 3.2)

Hispanic/Latino 33.2 (29.4, 37.0) 0.9 (0.7, 1.2) 1.1b (0.9, 1.4)

Other 34.0 (22.1, 46.0) 1.0 (0.6, 1.7) 1.0b (0.6, 1.8)

Occasional e-cigarette usec

Race/ethnicity

NH White 44.7 (41.6, 47.8) 1 (Ref) 1 (Ref)

NH Black 71.2 (64.0, 78.4) 3.1 (2.1, 4.5) 3.7d (2.3, 5.9)

Hispanic/Latino 59.0 (54.9, 63.1) 1.8 (1.5, 2.2) 1.6d (1.3, 2.0)

Other 55.7 (46.1, 65.4) 1.6 (1.0, 2.4) 1.5d (0.9, 2.3)

Frequent e-cigarette usec

Race/ethnicity

NH White 36.3 (32.9, 39.7) 1 (Ref) 1 (Ref)

NH Black 13.5 (8.4, 18.6) 0.3 (0.2, 0.4) 0.2d (0.1, 0.4)

Hispanic/Latino 21.2 (17.3, 25.1) 0.5 (0.4, 0.6) 0.5d (0.4, 0.7)

Other 28.3 (19.7, 36.9) 0.7 (0.4, 1.1) 0.8d (0.5, 1.3)

Flavored e-cigarette usee

Race/ethnicity

NH White 75.0 (72.5, 77.6) 1 (Ref) 1 (Ref)

NH Black 43.9 (37.1, 50.7) 0.3 (0.2, 0.3) 0.4f (0.3, 0.5)

Hispanic/Latino 63.0 (58.6, 67.3) 0.6 (0.5, 0.7) 0.7f (0.5, 0.9)

Other 66.8 (57.5, 76.1) 0.7 (0.4, 1.0) 0.8f (0.5, 1.2)

Note. AOR5 adjusted odds ratio; CI5 confidence interval; NH5non-Hispanic; OR5odds ratio. The sample size was n53628.

aDual use (co-use of e-cigarettes and cigarettes or other tobacco products) was the dependent variable (yes vs no).
bAdjusted by age, gender, and tobacco use by a household member.
cOccasional use (1–5 days in the past 30 days) and frequent use ($20 days in the past 30 days) were the dependent variables (yes vs no) and analyzed
separately.
dAdjusted by age, gender, current cigarette smoking, current other tobacco use, and tobacco use by a household member.
eFlavored e-cigarette use (tasted like menthol [mint], alcohol [wine, cognac], candy, fruit, chocolate, or any other flavors) was the dependent variable (yes
vs no). Flavored e-cigarette use was correlated with the number of days using e-cigarettes in the past 30 d. In 2019, the proportions of flavored
e-cigarette use among current e-cigarette users reporting e-cigarettes 1–2 days, 3–5 days, 6–9 days, 10–19 days, 20–29 days, and all 30 days were
54.2%, 66.4%, 71.6%, 76.0%, 79.6%, and 84.1%, respectively.

fAdjusted by age, gender, current cigarette smoking, current other tobacco use, tobacco use by a household member, and the number of days using
e-cigarettes in the past 30 days.
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adolescents were more likely to report

occasional use of e-cigarettes and dual

use of e-cigarettes and cigarettes or

other tobacco products than their

peers. Tailored, culturally relevant mes-

saging and interventions may help

address the racial/ethnic disparities in

e-cigarette use.
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